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(57) ABSTRACT 
The invention relates to a Support arm for a cylindrical-para 
bolic collector, which is intended to be coupled to a central 
body (1) of the collector in the form of a bracket in a direction 
that is substantially perpendicular to a focal line (2) of the 
collector. The inventive arm takes the form of a wedge com 
prising: a first side (10) which is provided with support 
devices (11) for Supporting at least one mirror (3), a second 
side (20), and a third side (30) which is provided with support 
devices (31) such that the arm is supported by the central body 
(1). The arm is formed by at least one press-formed plate such 
as to obtain a resistant structure that provides stiffness and a 
carrying capacity by means of a plurality of ribs (42) which 
form a lattice comprising a plurality of laminar segments (41) 
between said ribs. 

15 Claims, 4 Drawing Sheets 
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SUPPORT ARM, CYLINDRICAL-PARABOLIC 
SOLAR COLLECTOR SUPPORTAND 
METHOD OF PRODUCING THE ARM 

FIELD OF THE INVENTION 

The invention relates to a component and to a method for 
manufacturing said component used in thermal Solar plants, 
in which a fluid (air, water vapor, oil or salts) is heated by 
means of optical concentration. This fluid moves a turbine or 
in turn heats another fluid which is responsible for carrying 
out this task. Nevertheless, the collectors which will be 
described can also be used in combination with photovoltaic 
panels. 

BACKGROUND OF THE INVENTION 

Cylindrical-parabolic solar collector plants are found 
within the different types of thermal solar plants. In these 
types of plants the thermal fluid traverses a straight pipe 
located in the actual focus of an extruded parabola. This 
parabola, the longitudinal axis of which can be oriented in a 
north-South or east-west direction, is in turn able to rotate on 
a single axis to optimize the incident radiation in the opening 
area of the collector. 

Normally the dimensions of a collector of this type are 
usually around 100-150 meters in state-of-the-art collectors. 
These collectors, which move by means of a hydraulic 
mechanism, are formed in turn from several segments the 
length of which is about 12 meters. 

Several methods for manufacturing the arms in the state of 
the art can be pointed out: 
1. Arms Made Based on Welded Tubes: 

Until now, the arms on which the mirrors are supported 
have been made from tubes welded to one another forming a 
Small lattice. However this manufacturing method, providing 
a light and strong structure in the end, creates two fundamen 
tal drawbacks: 

The manual labor associated to the cutting and welding of 
the tubes makes the end product considerably more 
expensive. 

The precision finally obtained at the support points of the 
mirrors is not enough to directly support the mirrors. To 
that end it is necessary to use intermediate metal parts 
secured to the arm by means of guides which are finally 
adjusted to the desired position with the aid of a tool. 
This operation also has its impact on the final cost of the 
part. 

2. Other Alternatives: 
There are other alternatives for manufacturing arms for 

Supporting the mirrors of cylindrical-parabolic collectors 
which can be emphasized: 

Using fiber panels, sandwich panels or the like for gener 
ating very light and Sufficiently resistant structures. 

Using continuous structures which prevent using arms. 
The arms must also fulfill a series of characteristics: 

1. Geometric Characteristics: 
There are different arrangements of the bars for forming 

the arm depending on the loads for which the collector is 
sized, the position of the latter within the field and the mea 
Surements of the central case and of the original parabola 
forming the mirrors. 
2. Physical Characteristics: 
The following can be emphasized among the most impor 

tant: 

Weight of the arms: Between 10-14 kg/part. 
Superficial treatment: Hot galvanizing. 
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2 
Types of profiles used: normally a tubular profile having a 

thin wall (thickness 1-2 mm). 
The field collector, i.e. the set of all collectors collecting 

Solar radiation in order to heat the oil, is a fundamental part in 
these types of stations. The collectors in which the mirrors are 
Supported are made based on a metal structure, normally 
galvanized Steel, and must fulfill the following requirements: 
On one hand they must provide enough precision to posi 

tion the mirrors such that they concentrate all the radia 
tion on the geometric focus of the theoretical parabola. 

On the other hand, and given the large dimensions which 
these stations usually have, the metal structure must be 
inexpensive, simple to manufacture and long-lasting. 

Throughout the history of these plants, different types of 
structures capable of Satisfying, to a greater or lesser extent, 
these requirements have been developed. 
Two types of Support structures can fundamentally be dis 

tinguished between. 
Collectors made based on what could be called “spatial 

structure'. In these collectors, the support structure 
forms a continuous whole extending through the entire 
rear part of the parabola. In these types of structures 
there is no distinction between central body and arms, all 
forming a monoblock assembly. 

Collectors formed by a central body and arms supporting 
the mirrors. In these types of collectors the structure can 
be separated into two parts. On one hand is the central 
body fundamentally Supporting the bending and torsion 
loads. This central body can be made based on a welded 
tube or by means of a framework of bars. Arms are 
fastened to this central body which are responsible for 
Supporting the parabolic mirrors. 

The invention relates to these arms, to the central body and 
to the method for manufacturing said arms. 

DESCRIPTION OF THE INVENTION 

A first aspect of the invention relates to a Support arm for a 
cylindrical-parabolic collector configured to be coupled to a 
central body of the collector in the form of a bracket in a 
direction that is substantially perpendicular to a focal line of 
the collector, said arm having a wedge shape having: 

a first side provided with Support means for Supporting at 
least one mirror; 

a second side; 
a third side provided with Support means so that the arm is 

supported by the central body; 
said arm being characterized in that it comprises: 

at least one press-formed plate 
formed to obtain a resistant structure in order to provide 

stiffness and carrying capacity by means of a plurality of 
ribs forming a lattice having a plurality laminar seg 
ments between said ribs. 
the plate can be galvanized. 

In the arm of the invention the plate can be galvanized. The 
plate can also have a thickness comprised between 1-2.5 mm. 
The thickness of the plate can preferably be comprised 
between 1.2-2 mm. 

In the arm of the invention the Support means of a mirror 
can be separated a distance a, and: 

the first side can have a length comprised between 2.1-3.2a: 
the second side can have a length comprised between 2.3- 

3.4a: 
the third side can have a length comprised between 0.8- 

1.2a: 
the end Support means can be at a distance comprised 

between 0-0.6a of the ends of the first side. 
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Additionally, in the arm of the invention, the adjacent Sup 
port means of two mirrors can be at a distance comprised 
between 0.4–0.6a. 

The Support means of the arm of the invention can com 
prise four seats of the mirror. 

In addition, in the arm of the invention, the Support means 
can comprise two fixings to the central body configured to 
allow disassembling the arm from the central body, it being 
possible for said fixings to be located in: 

a first vertex at which the first side and the third side 
converge; 

a second vertex at which the second side and the third side 
converge. 

The arm of the invention can further optionally comprise at 
least one cavity in the laminar segment for lightening. 

Likewise, in the arm of the invention the first side can be 
concave curved in order to have a shape adapted to the semi 
parabolic shape of the at least one mirror. 
The second side of the arm can likewise be convex curved 

in order to reach an optimal strength/weight ratio. 
The third side of the arm can also be concave curved, 

having a prominent concavity for lightening. 
In the arm of the invention, the plurality of ribs can form a 

lattice having a framework selected among triangular, trap 
eZoidal and combinations thereof. 
A second aspect of the invention relates to a Support for a 

cylindrical-parabolic collector which can comprise at least 
one arm as described above and a tube shaped central body 
formed from a planar plate for: 

providing torsional stiffness; 
minimizing the number of fixings to the arm; 
facilitating the assembly/disassembly of the arm. 
A third aspect of the invention relates to a method for 

manufacturing an armaccording to that described above, said 
process comprising: 

a) cutting a plan of an arm in a planar plate for obtaining an 
initial shape; 

b) press-forming the initial shape in order to form a resis 
tant structure to provide stiffness and carrying capacity 
by means of a plurality of ribs forming a lattice having a 
plurality of laminar segments between said ribs to obtain 
a final shape. 

The method can further comprise: 
c) punching the final shape in order to place the Support 

CaS. 

The method can also additionally comprise: 
d) punching the final shape in order to place the Support 

CaS. 

The method for manufacturing the arms of the invention 
has the following advantages: 

The number of operations necessary in order to arrive at the 
end product from the raw material is not high, said 
operations further being very easily automated, which 
translates into a lower cost. 

Mass producing these types of parts results is higher qual 
ity and a greater repetitiveness of the features of the end 
product by reducing the number of rejections. 

The need to adjust the Supports is eliminated since the part 
with the Support points is manufactured according to the 
required precision, reducing the assembly cost. 

BRIEF DESCRIPTION OF THE DRAWINGS 

A series of drawings will be very briefly described below 
aiding to better understand the invention and which are spe 
cifically related to an embodiment of said invention, pre 
sented as non-limiting example thereof 
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4 
FIG. 1 is a scheme showing a cylindrical-parabolic collec 

tOr. 

FIG. 2 is a side view showing a cylindrical-parabolic col 
lector according to the invention. 

FIG. 3 is a view of an arm of the invention in which the 
geometry of the arm is indicated. 

FIGS. 4A, 4B and 4C show three alternative designs of an 
arm according to the invention. 

FIG. 5 is a perspective view of a portion of a collector in 
which a plurality of arms Supporting a plurality of mirrors is 
shown, said arms being connected to a central body. 

DESCRIPTION OF A PREFERRED 
EMBODIMENT OF THE INVENTION 

More than 200,000 arms may be necessary in a commercial 
Solar plant. This huge quantity of necessary units forces the 
process by means of which these elements are manufactured 
to be extremely simple in order to lower costs without loosing 
the capacity of these elements to absorb loads and to provide 
Suitable stiffness and precision. 
To that end the arms, which are coupled to the central body 

1 of the collector in the form of a bracket in a direction that is 
substantially perpendicular to the focal line 2 of said collec 
tor, have a wedge shape having a first side 10 having the 
Support means 11 for Supporting the mirrors 3, a second side 
20 and a third side 30 having the support means 31 so that the 
arm is supported by the central body 1. In the invention, the 
arm is formed from at least one press-formed plate formed to 
obtain a resistant structure in order to provide stiffness and 
carrying capacity by means of a plurality of ribs 42 forming a 
lattice having a plurality of laminar segments 41 between said 
ribs 42. These laminar segments can have cavities 43 made in 
order to lighten the weight of the arm. 
The invention also relates to manufacturing parts from a 

press-formed plate. This process starts from a planar plate 
with a thickness of between 1 mm and 2 mm. This plate is 
Subjected to Successive die-cutting and matrix actions giving 
it shape in order to achieve the required consistency of the 
final part. The definitive housings or Support means 11 for 
placing the mirrors 3 can be carried out on the press-formed 
part during the manufacture process. This allows achieving 
the required precision for the definitive anchoring of the mir 
rors 3 in positioning these housings or Support means 11. 
The fundamental operations comprised in the method are 

therefore: 
Cutting a planar plate with Suitable thickness in order to 

obtain a desired initial shape. 
Performing Successive press-forming/die-cutting opera 

tions for forming the planar plate to the desired shape 
with a series of ridges or ribs 42 providing the required 
strength and stiffness. 

The holes or Support means 11 Supporting the mirrors 3 and 
the Support means 31 anchoring the arm to the central 
body 1 of the collector are positioned by means of 
punching or an equivalent operation with enough preci 
sion so that additional adjustment operations do not have 
to be carried out. 

In an embodiment of the invention the design of the col 
lector with press-formed arms is optimal in terms of perfor 
mance and cost if a tube formed from a welded plate is used 
as a central body 1. Plates with thicknesses comprised 
between 1.2 mm and 2 mm can be chosen for the arms 
depending on the wind loads which the specific collector will 
undergo due to its position in the field. 
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The invention claimed is: 
1. A Support arm for a cylindrical-parabolic Solar collector 

configured to be coupled to a central body of the collector in 
a direction that is substantially perpendicular to a focal line of 
the collector, said arm having a wedge shape comprising: 

a first side wherein first Support means are integrally 
formed and configured to provide a plurality of Support 
points to Support the at least one mirror, 

a second side; 
a third side wherein second Support means are integrally 

formed and configured so that the arm is Supported by 
the central body; 

said arm further including at least one press-formed plate 
providing stiffness and carrying capacity, said plate 
comprising: 
a plurality of ribs forming a lattice; and 
a plurality of laminar segments between said ribs, said 

ribs comprising projections relative to the laminar 
Segments. 

2. The arm of claim 1, wherein the plate is galvanized. 
3. The arm of claim 1, wherein the plate has a thickness 

comprised between 1-2.5 mm. 
4. The arm of claim 3, wherein the plate has a thickness 

comprised between 1.2-2 mm. 
5. The arm of claim 1, wherein the first support means 

comprises four seats of the mirror. 
6. The arm of claim 1, wherein the second Support means 

comprise two fixings to the central body configured to allow 
disassembling the arm from the central body, said fixings 
being located in: 

a first vertex at which the first side and the third side 
converge; 

a second vertex at which the second side and the third side 
converge. 

7. The arm of claim 1, further comprising at least one cavity 
in the laminar segment for lightening. 

8. The arm of claim 1, wherein the first side is concave 
curved in order to have a shape adapted to the semi-parabolic 
shape of the at least one mirror. 

9. The arm of claim 1, wherein the second side is convex 
curved in order to reach an optimal strength/weight ratio. 
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10. The arm of claim 1, wherein the third side is concave 

curved having a prominent concavity for lightening. 
11. The arm of claim 1, wherein the plurality of ribs forms 

a lattice having a framework selected from triangular, trap 
eZoidal and combinations thereof. 

12. A Support for a cylindrical-parabolic Solar collector, 
comprising: 

at least one arm arranged and configured to include: 
a first side wherein first Support means are integrally 

formed and configured to provide a plurality of Sup 
port points to Support the at least one mirror, 

a second side; 
a third side wherein second Support means are integrally 

formed and configured so that the arm is Supported by 
the central body; 

a tube shaped central body arranged and configured to 
provide torsional stiffness, to minimize a number of 
fixings to the arm, and to facilitate assembly and dis 
assembly of the arm; 

said arm including at least one press-formed plate pro 
viding stiffness and carrying capacity, the plate com 
prising: 
a plurality of ribs forming a lattice; and 
a plurality of laminar segments between said ribs, 
said ribs comprising projections relative to the lami 

nar Segments. 
13. A method for manufacturing an arm according to claim 

1, wherein the method comprises: 
a) cutting a plan of an arm in a planar plate for obtaining an 

initial shape; 
b) press-forming the initial shape in order to form a resis 

tant structure to provide stiffness and carrying capacity 
by means of a plurality of ribs forming a lattice having a 
plurality of laminar segments between said ribs to obtain 
a final shape. 

14. The method of claim 13, wherein the method further 
comprises: c) punching the final shape in order to place the 
Support means. 

15. The method of any claim 13, wherein the method 
further comprises: d) punching the final shape in order to 
place the Support means. 
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